The presence of membrane domains, which are rich in glycosphingolipids and cholesterol, on the cell surface and their role as a molecular device to localize specific proteins is one of the current hot topics in cell biology. The membrane domains have been studied in various cells including hematopoietic cells and neuronal cells. The membrane domains are also referred to as microdomains or lipid rafts.
The formation of membrane domains are reported to be based on the physicochemical properties of the lipid portion of glycosphingolipids. However, little is known about the role of the carbohydrate portion of glycosphingolipids in the formation and function of membrane domains. In this special TIGG issue, the concept of membrane domains and recent progress in this field implicating the role of the carbohydrate portion of glycosphingolipids has been reviewed.
Sen-itiroh Hakomori outlined a history of the membrane domain concept. More than 20 years ago, an idea was presented that membranes consist of multiple mosaic units (the plate model). This model is quite similar to the current concept of the membrane domains. Since finding their possible physiological importance, the membrane domains have been intensively studied. The membrane domains are basically composed of glycosphingolipids (sphingomyelin and glycolipids) and cholesterol, and can be classified into several types according to the cholesterol content. Each type of membrane domain localizes specific proteins and is involved in the cellular function.
Tomonori Sato discussed the driving force for the clustering of glycolipids as the mechanism for membrane domain formation based on the phase separation of glycolipids. Massimo Masserini et al. presented a hypothesis on the relation between the structure of the carbohydrate portion of glycosphingolipids and the membrane domain formation based on the surface area occupied by the carbohydrate portion of gangliosides. The larger the area, the stronger the phase separation, which results in the formation of membrane domains. These two reviews suggested a relationship between the diversity of physiochemical propertes 
